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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a thin-film 
transistor whose uniformity and performance are 
superior and to provide its manufacturing method whose 
productivity is high and which is low-cost regarding a 
thinHlIm transistor array and its manufacturing method, 
a liquid crystal display device and its manufacturing 
method as well as an electroluminescence display device 
and its manufacturing method. 

SOLUTION: A sidewall is formed on the side face of a 
gate electrode, and an LDD or an offset region is formed 
in a self-aligned manner. An interlayer insulating film is 
formed of a plurality of layers. A source-drain electrode, 
a source bus interconnection and a pixel electrode are 
formed collectively on the plurality of interlayer 
insulating films. 
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[Abstract] 

[Subject] The invention relates to a thin film transistor array and its manufacturing 
method, a liquid crystal display device and its manufacturing method, and an 
electroluminescent display device and its manufacturing method, and provides a thin 
film transistor with high uniformity and performance and its manufacturing method 
with high productivity and at a low cost. 

[Solving Means] An LDD or offset region is formed by self-alignment by forming a 
sidewall on the side surface of a gate electrode, an interlayer insulation film is formed of 
plural layers, and source and drain electrodes, a source bus wiring, and a pixel electrode 
are formed on the interlayer insulation film of the plural layers at the same time. 

[0002] 

[Conventional Art] Hereafter, a polysilicon thin film transistor that has been developed 
for a liquid crystal display device will be described as an example of a conventional thin 
film transistor, with reference to figures. 

[0003]In the field of liquid crystal display using a thin film transistor, in recent years, 
there is increasing attention to a polysilicon thin film transistor that can be formed at 
relatively low temperature (about 600°C or less) (hereafter, abbreviated to "a low 
temperature polysilicon TFT"), where a low cost glass substrate is usable instead of a 
high cost quartz substrate. For example, the low temperature polysilicon TFT 
described in "Society for Information Display International Symposium Digest of 
Technical Papers Volume XXX (1999) p.p.172-175" will be briefly described as an 
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example of the conventional art with reference to Fig. 9. 

[0004] In the method of manufacturing the conventional low temperature polysilicon 
TFT, an amorphous silicon layer is deposited on the whole surface of a glass substrate 1 
first, and the amorphous silicon layer on the substrate is partially heated and melted by 
irradiating excimer laser for crystallization to form polysilicon. Next, a SiC>2 layer of 
120nm is formed as a gate insulation film 4. Then, a gate electrode 5 is formed using a 
MoW alloy. In this process, an LDD (Lightly Doped Drain) structure is formed in 
order to reduce a leak current that is a problem of the polysilicon TFT. Then, an 
interlayer insulation film 1 1 made of Si02 is formed, and then a contact hole 12 is 
formed. Then, a source electrode 13 and a drain electrode 14 are formed using Al. 
Then, a pixel electrode 1 8 is formed with a passivation layer 37 interposed therebetween, 
thereby forming the low temperature polysilicon TFT array. 

[0005] The LDD (Lightly Doped Drain) structure is employed in order to reduce a leak 
current that is a problem of the polysilicon TFT in the described conventional art, but 
there are also reported examples using an offset structure. 

[0035] (Embodiment 1) Fig. 1 shows cross-sectional views in processes for explaining a 
thin film transistor array and its manufacturing method of the first embodiment of the 
invention, and the description thereof will be made in order. 
[0036] Amorphous silicon (hereafter, abbreviated to a-Si) is deposited to have a 
thickness 30 to 1 150nm by a plasma CVD method using, for example, silane (Sil-LO as a 
source gas on a glass substrate 1 (No. 1737 glass made by Corning Incorporated) 
attached with a Si02 film as a buffer layer 2 for preventing diffusion of impurities in the 
glass substrate 1 . Then, hydrogen in a-Si is removed by a heat treatment at 400 to 



450°C, and then a-Si is crystallized by, for example, XeCl excimer laser annealing to 
form polysilicon. Then, a polysilicon 3 is left only in a portion where a transistor is to 
be formed by a photolithography and an etching using the first mask (Fig. 1(a)). 
[0037] Then, SiC>2 to be a gate insulation film 4 is deposited on the whole surface by a 
plasma CVD method using TEOS (Tetraethylorthosilicate :(C2HsO)4Si) as a source gas 
to have a thickness of lOOnm. Then, a gate electrode 5 is formed using, for example, a 
MoW alloy so as to have a thickness of 500nm (Fig. 1(b)). The second mask is used in 
this process. The thickness of the gate electrode is preferably the same as or more than 
the thickness of a material forming a sidewall in the next process. 
[0038] Then, using this gate electrode as a mask, plasma of hydrogen diluted phosphine 
(PH3) is formed, and ion doping is performed without mass separation under a condition 
of an acceleration voltage 70kV and a total dose of between about 5x 10 12 and 
1 x 10 14 cm" 2 , thereby forming a low impurity region (Lightly Doped Drain: hereafter, 
abbreviated to an LDD region) 6 (Fig. 1(c)). 

[0039]Next, the pattern of an implantation mask 7 is formed using the third mask, a 

doping mask is formed using this implantation mask 7, plasma of hydrogen diluted 

diborane (B2H6) is formed, and ion doping is performed without mass separation under 

1 ^ 0 

a condition of an acceleration voltage 60kV and a total dose 5x10 cm" , thereby 
forming a P-type source/drain region 8 of a p-ch TFT (Fig. 1(d)). Since phosphorus is 
implanted in the P-type source/drain region in a process that will be described below, 
too, an implantation amount of boron need be more than that of phosphorus at least, but 
the implantation amount and the acceleration voltage can be selectable as appropriate 
corresponding to the required resistance of the source/drain region. 
[0040] Next, SiNx for a sidewall 9-1 is deposited on the whole surface to have a 
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thickness of 500nm, for example. Then, an anisotropic etching is performed by a 
reactive ion etching to leave a gate sidewall 9-2 (Figs. 1(e) and (f)). In this process, 
the width of the sidewall 9-2 is almost the same as the thickness of SiNx, i.e. about 
0.5pm. Approximately ±10% can be obtained for the uniformity of the width of the 
sidewall, which is the same level as the variation of the deposition thickness of SiNx. 
Although the sidewall 9-2 is formed to have the thickness of 0.5pm this time, it is 
preferable that this thickness is less than 1pm when the productivity etc is taken into 
account while the thickness can be set as appropriate in consideration of an amount of 
electric field relaxation depending on impurity concentration of the LDD region 6, the 
grain size of the polysilicon, a process margin, or the like. 

[0041] Then, for forming a n-type source/drain region 10 of the LDD thin film transistor, 
plasma of hydrogen diluted phosphine (PH 3 ) is formed and ion doping is performed 
without mass separation under a condition of an acceleration voltage 70kV and a total 
dose l*l0 15 cm" 2 using the gate electrode and its sidewall as a mask, thereby forming the 
source/drain region 10 of the n-ch (LDD) TFT (Fig. 1(g)). Although phosphorus ion is 
implanted in the source/drain region of the p-ch TFT in this process, too, since the 
amount of the implanted phosphorus is about 1/5 of boron even if added with 
phosphorus for forming the LDD region, a conductive-type problem does not occur. 
The implantation amount of phosphorus is not limited to 1/5 of the implantation amount 
of boron in this process, and the implantation amount and the acceleration voltage can 
be adjusted as appropriate so as to obtain a predetermined resistance value. Then, a 
heat treatment is performed at 450 to 600°C for an hour for activation of the implanted 
impurities. 

[0042] Then, SiC>2 (1 1-1) is first deposited as an interlayer insulation film 1 1 by a 
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plasma CVD method using TEOS (Tetraethylorthosilicate:(C2H 5 0)4Si) as a source gas. 
Then, SiNx (1 1-2) as the interlayer insulation film 11, that also serves as passivation 
and for hydrogenation for compensating a dangling bond of polysilicon, is deposited on 
the whole surface by plasma CVD (Fig. 1(h)). 

[0043] A contact hole 12 for contacting the source/drain region of the semiconductor is 
formed by a photolithography and an etching using the fourth mask (Fig. l(i)), and 
aluminum (Al), for example, is deposited as a source electrode 13 and a drain electrode 
14 by a sputtering method and then patterned by a photolithography and an etching 
using the fifth mask, thereby forming a polysilicon TFT (Fig. l(j)). 
[0044] Although a-Si formed by the plasma CVD method is used in this embodiment 1, 
it is possible to form a-Si by a decompression CVD method, a sputtering method, or the 
like other than the plasma CVD method. Furthermore, although the polysilicon 3 is 
used as a semiconductor material, the polysilicon is not necessarily used and an 
amorphous silicon or compound semiconductor such as SiGe, SiGeC, group III-V or 
group II-VI can be used. 

[0045] Although poly-crystallization is performed by a XeCl excimer laser after the 
amorphous silicon is deposited in order to form the polysilicon in the embodiment 1, it 
is also possible to use the other ArF or KrF excimer laser, Ar laser, or the like, or solid 
phase growth by annealing at about 600°C. It is noted that a substrate that can 
withstand the temperature for the solid phase growth should be used as a substrate in the 
case of performing the solid phase growth. 

[0046] Although Si0 2 formed by the plasma CVD using TEOS is used as the gate 
insulation film, it is possible to form SiC>2 by decompression CVD, remote plasma CVD, 
atmospheric pressure CVD, ECR-CVD or the like other than the plasma CVD. It is 
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also possible to use high pressure oxidation or a plasma oxide film. 
[0047] Furthermore, although the Mo W alloy is used as the gate electrode material, it is 
possible to use pure Al, or a material made by adding a small amount of one or some of 
Si, Cu, Ta, Sc, and Zr to Al. 

[0048] Although SiN x is used as a material of the sidewall, it is possible to use an 
inorganic insulation material such as SiC>2, tantalum oxide, aluminum oxide, or the like. 
Alternatively, the insulation material is not necessarily used for that, and Al, Cr, Ti, Mo, 
W, Ta, an alloy of these, or silicide can be used, or a semiconductor material such as Si 
or an organic material can be also used. 

[0049] For the activation of the implanted ion, it is possible not to add the annealing 
process or the like since the hydrogen implanted at the same time is self-activated. 
However, for more sufficient activation, heating can be partially performed by 
annealing at 400°C or more, excimer laser irradiation, or RTA (Rapid Thermal Anneal). 
[0050] Although a layered film of Si0 2 made by the plasma CVD method using TEOS 
and SiN x is used as the interlayer insulation film 1 1, it is also possible to form a layered 
structure of SiC>2 made by the other method, for example, by an AP-CVD (Atmospheric 
Pressure CVD) method, LTO (Low Temperature Oxide), or ECR-CVD, and silicon 
nitride, tantalum oxide, aluminum oxide, or the like. 

[0051] Although Al is used as a material of the source electrode 13 and the drain 
electrode 14, it is possible to use metal such as aluminum (Al), tantalum (Ta), 
molybdenum (Mo), chromium (Cr), titanium (Ti), an alloy of these, polysilicon 
containing many impurities, a polysilicon Ge alloy, or a transparent conductive film 
such as ITO. 

[0052] Although phosphorus and boron are used as the impurities, it is possible to use 
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arsenic or the like as an acceptor or aluminum or the like other than phosphorus as a 
donor selectively. 

[0083](Embodiment 5) Fig. 6 shows cross-sectional views for explaining an 
electroluminescent display device and its manufacturing method of the fifth 
embodiment of the invention, and Fig. 7 shows an equivalent circuit diagram. The 
detail description of the manufacturing method will be omitted. This embodiment 
follows the method of the embodiment 1 until the formation of the contact hole using 
the fourth mask after the interlayer insulation film is deposited (Fig. 6(a)). 
[0084] Finally, a source electrode 13, a drain electrode 14, a source bus wiring (not 
shown), and a pixel electrode 18 are selectively formed using ITO with the fifth mask, 
thereby forming a thin film transistor array (Fig. 6(b)). In this process, although not 
shown, CMOS drive circuits for driving the pixel transistors are also integrally formed 
at the same time as when the switching transistors for the pixels are formed in a matrix 
by the same manufacturing method as that of the embodiment 1 . 
[0085] After then, for example, polyethylenedioxythiophene (PEDT) as a conductive 
polymer 3 1 and a polydialkylfluorene derivative 32 that practically emits light are 
formed, and finally a Ca cathode 33 is vapor-deposited, thereby completing an 
electroluminescent display device (Fig. 6(c)). 

[0086] The operation thereof is as follows. A display signal is applied to the signal 
line when a pulse signal is first given to the scanning line so as to turn the switching 
transistor 25 on, the drive transistor 34 turns on and a current flows from the current 
supply line 35, and the electroluminescent cell 36 emits light. 

[0087] Although the polydialkylfluorene derivative is used as the electroluminescent 
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material in the described embodiment 5, it is needless to say that the other organic 
material, for example, the other polyfluorene type material or polyphenylvinylene type 
material, or an inorganic material can be used. The electroluminescent material can be 
deposited by a coating method such as spin coating, vapor deposition, jet formation 
such as ink jetting. 

[0088] Although the source bus wiring is also formed of ITO, it is possible to form a 
backup wiring using a material of low resistance such as Al if there is a matter in 
resistance. 

[0089] (Embodiment 6) Fig. 8 shows cross-sectional views for explaining an 
electroluminescent display device and its manufacturing method of the sixth 
embodiment of the invention, and Fig. 7 shows an equivalent circuit diagram. The 
detail description of the manufacturing method will be omitted. The manufacturing 
method follows the method of the embodiment 2, and is the same until the formation of 
the contact hole 12 using the fourth mask after the interlayer insulation film is deposited 
(Fig. 8(a)). 

[0090] Finally, a source electrode 13, a drain electrode 14, a source bus wiring (not 
shown), and a pixel electrode 18 are formed using ITO selectively, thereby completing a 
thin film transistor array (Fig. 8(b)). In this process, although not shown, CMOS drive 
circuits for driving the pixel transistors are integrally formed at the same time as when 
the switching transistors for the pixels are formed in a matrix by the same 
manufacturing method as that of the embodiment 2. 

[0091] After then, polyethylenedioxythiophene (PEDT) as a conductive polymer 31 and 
a polydialkylfluorene derivative 32 that practically emits light are formed for example, 
and finally a Ca cathode 33 is vapor-deposited, thereby completing an 
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electroluminescent display device (Fig. 8(c)). 

[0092] The operation thereof is as follows. A display signal is applied to the signal 
line 30 when a pulse signal is first given to the scanning line 29 so as to turn the 
switching transistor 25 on, then the drive transistor 34 turns on and a current flows from 
the current supply line 35, and the electroluminescent cell 36 emits light. 
[0093] Although the polydialkylfluorene derivative is used as the electroluminescent 
material in the described embodiment 6, it is needless to say that the other organic 
material, for example, the other polyfluorene type material, a polyphenylvinylene type 
material, or an inorganic material can be used. It is also possible to deposit the 
electroluminescent material by a coating method such as spin coating, vapor deposition, 
or jet formation such as ink jetting. 

[0094] Although the source bus wiring is also formed of ITO, it is possible to form a 
backup wiring using a material of low resistance such as Al if there is a matter in 
resistance. 
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%L&%L'Pt?it&tz#>. LDDCLightly Doped Drain)1tjg£fl2fife-r<g>o ^LTSi0 2 ^bfc<5>Jf ^$6^ 

[ooo5]±tB(D«fe*^j^(i. #^S^Ui3>Tin-(D^M-e&^g— ^msSE^M^-y-^cto. 

LDDCLightly Doped Drain)1f jg£^JBL-Cl^fc:A^ *:7iryh^i££$fflt-&*m#8^£*tTl* 

•5>o ■ — ■ 

[0006] 

mmmfcL£ot?&mmi±um9)iz7r^ft&<Dm&&&& ; >*)zi> tft$ ftm-rzm 

XHt5£te<o±fE(D&*^ii^l*CMOSi8il)ll&^£^to£^^ 

[ooo7]*fc> \s>Dm®tfv*2'&i+X'temz*iz>tztb. uDDm®<Dm.Vim<D/< : 7y* j t>mm®. 

^mSJt^D/^^^L,$gStLTLDD^<D«KM^m(C/^^m*<l«t^<h^g^Lr 
tu ±25%gJt<D/^V^r$^i:rL*ao -e<D^m. LDD^gh^SxX^ftl-ONtg**,/*^;/ 
*£±L\ M&iOA^^T^fcy, ^!!JlsIlE&gP^r-l*^Ki^*-Xt 0 -K*<l*t>o<^*. 

[0008]£f-, U3D^f±^*:7*-:/MgiSli£J&^ 

[ooo9]*fii§i*^AN^^ic^. Tx^ttis^iJMLriSzixh-e^j^'arzg+t, L^t/^y 
*#<KK#®y(&m^igh7>^x*^ 

[0010] 

[^S£^T£*:to<z>^f&]^£<D^gi£^^ 

tiz^Xs s E.m^mizLDD^tzit^yiz^^^f&ir^tiz^x^^<7^^mmr 
ztttiz, u>Dm®m<D*m®%.7<i*'T-b i m&&^x<7tLX'£wizmAL. *^ p mo>v- 

v—x/t*m®tmmn&&-&Lxtemir%zt&ft&£?zztizj:^x.cMosm<Dmmb 

^ c J*$7ls<i&5te(D^7s5XteJ&-?%o ^<D£?Um&?3&&m^Z>C.tlZ&i)^ LDDgtfcli 
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[0011] 

cooi 2]*mMiz&*itf s &-&£ttmzmfrtzBm^>z>*wmmx*zzt^oftm&m 

[0013]*fPJ<Z)Ii#]S2fEii<D^lgh7>i>X$T^ 

-h/ <xmmt&$L0> V-X/ <X@BS£j!><IBfi£*U UlTfE'tr— h/ <*IEfi!li:inrtEV— X/ -uiElsatf) 

■*zyztuz>m-o)^m%att*-r&jLmt. mm?— ^nfemmtzmm&tef&irzjimts m 
\s^nmmxs\zv—*j^mm*w*itt&jLm£&pte^ 

[0015]*^B^<7)|f^]S3lBm<0Bmh7>i?X^TU^(iVhU^Xtt(w^ia<D^— h/^XiB^ 

(Dmmz^muBm^>V7,^mm^tz^<D^mmmm^^v^iz^mmm^m 

*&wis4>mm^tez*mi*m±iz¥-mmm&it'Lx?-bnmt)mm£ft 
—hnmmwizittmto&A<D^*<7tti:z>®mtftef&£*i. \~mmm±izfcm&<D 

mfrtt&mm&Mm&itLXV— X&tfhV-OmJiafetflcv— X/<XIEI££'>fc<<!:*i*iU 
[00i6]*f§B^lz<fctLli^-14l-^f-^mh^>^X^A<^«-t?t-S^LN9^ffl^-r-g)o 

[OO17]*JSBJ3(Dli3fcJS4fBm<0^lgh7>i^ 
*K<^-:£<DTO[::l*lifJlB5t£l^^ 

^^^(D-^ifcy-hm^^^^Xfl^^tHy-hmM^^Mlc^^HfeitAv 

x^^x^iLrm-^^m^^^^^Ar^xSih.flfriBaATx^^^-r-sxst, 
friH'tr— \~n&mmz®m&]&f£-?z>i.mt,mwf— \-nfezutKiiumm$:^ xtiz^mmz 

xsv\s^n&ms\zv-*t^mm&witt&jLmt&pt^^ 
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E$a<Mgi&a> V— X/ *XE|i!|A<EM£;*v rrlH>r— h/ <XES£<hlltri5V— X/ \*XEfs!l(Z>££ifi 

i*ii*«2iB«&(D^igh7>vx$Tw<7>iii£^ 
&*mtfmmx*zz>ti^ttm&mTz>o 

*<Efi**U HUB V— X/ ^XiB^t L< ttflisy— h/ <XSB^<D'>/ I f<i: : fe-^r<7)agBg|S 
[0024]**WI=**ltf«&-ttI=«*lf=«a«*3i«3b<««-C#*i:L^^ffl*W«o 

ioo25^§tBM<om^8mm(o^m^mm<om^mii^ i )<7^mzmm(D^—h/^ 
ffizizmmh s 7>i>xwmw.z*is imbv— <xE«HiL<i*flriB^— h/ ^E^o^^tt 

*E«Lfc*^<oat*rar=»a*»i#Lfc*»a*««<Dttjft^rftoT,miE*-(Da« 
[o°o26]**wi=«*:*iidU j:y±*tt»fByA<*<, L35^«&-tt<Dfit^j*aa*M©«ai 

h/ UiBit^Dc© V— X/ UEi)i<Ei$*t> Itrisy— h/ \*XES££:l!fr IB V— X/ <XE*I(D £ 
^jfi^lcf4?imh7>^X^*<EM^tL, ItFfBV— X/tXEffttlXtelfolEy— h/<XEIfta>4>& 

***ifcil/f h □ )l,S.*vb>*ttntM Ir] m<l fr€>4>&<£t&&xu* Kn ;U5^-b>^S^ 
git-feot, ItrKfctt W^X*TU-fl*»l#3n Ett©»il^>i?X^TU-<*E«Lr3S: 
-SCt^^lSi:L^0T*<fe-5„ *^B^|cd:^[«^B^|Ccfc*Ll4 % i&-14i:!ftt£f::#;h,f;:XU>7h 

[0028]*^Bj(Dli^JSi0iB«<0xu^hn;U5^^-b>xa*^M(D^it^[4^hU^x^ 
l=*»0>y-h/ ^E*i*»OV-X/ UE^^IBS^^, lffilB>r-h/ <XE* ttWE V— X 
/N*XE^<DX^ifi^lc[*^|gh7>vX^A<ES^+i^iHV-X/<XEmtL<l4fJlE^— h/< 
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Coo29]*^W(c<fcttii. ±£tt£#«yj&<*C LA^-t£<fc14tfc<&a^xu*Hp;u5*.;Hz 

Coo3^]*f§B^lz < fctLl^^-14l^^cxu^ho;^5^^>xa^M^«r^<»:l^a^ 
l~H£fc<Dy-h/ *XIB|s££:4ggJl(7> v-X/ <X1ES§ #IBM£*ts ffifB^-h/ <xm&ttH IB V-X 
*icj:aiBi&|i]i$*<|!3-*;|s±ic-tett[^^ 

MRtto iz& j££*Lfcxu>7 h p ;u5*s/-fe>x*m£» 6i m*I A* t>^< ftSiu^ h p 

[0034]JglT,*«BH<Pgtfc<P»«»lga!»fflt^r«>.HH^, 

[oo35](HjKEfl>^si ) (Hi )i**f§^a>^i o>nM(»i&m<Dmm^>vx57i"aktf*<D 
a>«aft*afe*sttwr*f=«>a)xe»riBBi-c*y. J2iT«i*iftor»iwr«o 
[oo36]#9xmei ^(D^iSsEifeKDffitk^R&cfctoco/^T— ^2<tLr. sio 2 M*«#Lfc* > 

"7CVD^lCj:yMJl30-1 150nmT?, #a^>U3>(iaTa-Si£l&aB*-S)£»J*U fit, a- 

Si*<C7K^$400~450°C<D^S^^Lyi:^s Xecix^-v^u— juiZcfcLja- 

lc«fcy^>^^A<»fifc**t-5i:C:?»r=<D^^ttJli/ya>3$»-r(iai (a))„ 
[0037]*LT, TEOSCTetraethylorthosilicateiCCjjH^SO^Jl^XirLTffll^c^Xv 

CVDj*W- h$fe^ll4i:^:^SiO 2 $100nm<DJ5^T?^®f^Jft=«-r^„ tt*.liMoW$fc 
£ffl^T^— hm®5£500nm(DJ5«^ff2j£-r<5>(Sl (b)) „ Cd^ftg (D^^^m^^o ¥ 

[0038]-£LT. CO)?— bmM^MtlX. 7K*#*?^7*><PH 3 )«>:7^;C7*±JifcU 

R»»«*fft3n=J0a«Ett7OkVe»K— X*I45 x 10 12 ~1 x 10 14 cm- 2 SJgO)|fe^T? % 
>K— eXf-T-SCirlC^y. fi7M4M4l(Ughtly Doped Drain:JslT-ei4LDD^i:lllSIB-r^)6 

t»jfrr*(BBKc)). 

[0039]&jCli. 3tfcgO)-7^^fflL\raA^X>77<D/^— >£»J*U C<D&A7;**7£/H 
L^TK— e>^-"7X^*»rtL. **#R5?jK7>(B 2 H 6 )©^X7$±J«L, K«#8!£fr;b 

-**f=ft]MEI260kV-OteK— X»I45 x io 15 cm- 2 0>*frc, -f*>K— t?>-7~-r<5C<i:fcj:y , P - 
ch TFT(DPMV— X-KU-r>fH* 8£»lifrr*(BI1 (d))„ PfiV— X-KU-f>^«l*^05XS 

^y>*aA^*fcto.»Hp>a)aA*i4^<i:t,y><DaA*«fcy^<^it*iii>&&3&L^< % 

TY^:T>x^:/^|C<fcoTJ*:frttX^>*£frl\ HWa9-2*»-r(Hl (e)&tf 
(f))„ C<D^filJ^9-2CO^I4SiNx<DlgJ5t[5l^|^^(D0.5^rn|lJgi:^-5)„ ^tzmma>m(0^- 
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i\ I 

[0041 ]-£LT> LDDJtlgh^^X^^nMV— X-KU-Ti/flWtl 0£fl2j£-f £*:tf>|Z % ^— hm 
St^<DfiiJ^^X<7<!:Lr 7Km^i?7hX^> (PH 3 ) <0^X7£±j£U KS#St£tr5b-r lc 

*DiimiEI*70kVC^K— x 10 15 cm- 2 (7)^^-e. ^^—\d^<f^hZ.t\Z^) > n-ch 
(LDD) TFT(OV— X-KU-TV^I 0*»^"r*(BI1 (g))» C(Bi:£p-ch TFTttV— X-KU'O 

l&1/5T?fc£*:#>, #®M<Z)Fn1iif*iSl^o £<&£#<&y><&&A«f*7tfn>a>;£AM(B1/5l::|S^ 

\^x&K**y,t=.^my&07£mt*mtox > 45o~6oo o ctm n$FiU!!&4M£fT5o I 

[0042]*"LT. JIFbI^^HI 1 <!:LTTEOS(Tetraethylorthosilicate:(C 2 H 5 0) 4 Si)^mi4**X<hL ( 

rffiL^c^x^cvD^-esio 2 (ii-i) tt-rmm-r&o wik. t ^s^*— $/a>£L-c*« 

C: J;£SiNx (11-2) £ JlFil]*felilgl 1 <tLT £® IzmmtZ ( S 1 (h) ) 0 

[0043]4tfcg(D-7X^ffllNT-7+hUVy^-f— £X^><?|;:J:-3T¥#{*0>V— X-KU-f 

>m*I1 4<tLT«IJ^.IiT;ix5-^ A (Al) £ X/ *y*are*«U *<D'&5& g <D^Xi7£IBl*T7 
*HJ V 7=774 JLvTXfX/ W—>it?&ZtlZ£V % £*£Hr>'JZI> TFT^fifrf £(g|1 

(j))o 

[0044]&fc\ *HJ£<7>fl£fg1 Tfli. ^X^CVD&lZ£&a-Si ^XvCVD&tt 
fcA<* ^^SixU^XzlS^-r^t.a)^!*^, gEHSCi/'Jza^SiGe, SiGeC, m-Vj&. II-VIj&# 

[oo45]^, *-mm<j>w*mix\*&&&$:mz>t-ih > imnmm&. &m&it&xec\jL*is^ 

U— «f— £ffll**:AMfe<Z)ArF. KrF3|<Dx4ri/^V— if— ^ArU— 9 s — qTCt&l^U 600°CgJS 
[0046]-tf— h$feijtll<!:LTI*TE0S$fflL^fe^ J 7X^CVDIZ e ^:^Si0 2 $ffll^fcA^ Z*l&Lft\Z 

[0047]£*=. f—hM&ttntLXlt. MoW£&£fflU*=#. #fiAl£te?c: £U AlfzSU 

cu, Ta. sc, zr%:£v*ftttm&mmMfti.x&mf%mLtzftn&&?zt*, ssmx^o 
ioo48wmo)&mtLxiiisiH x &m^tzt><. sio 2 . Mitz>*)^ MitT)is-<?dxm(Dmmm 

mWmX**,&^o &Z!&'?L : bil&mttnXtiL<Xt,m^o 0d*.l£AU Cr. Ti, Mo % W % Tat^E^ 

[0049]^A$^fc^>(DS14^lc||LrJ*.P^lc^A$ttfr7K^lcj:^gaS^blcJ:y 
^0>«fc5fcX«£ttaoU^C£^#<5;!><. «fcy«SI<j:att<b*H*fc«). 400 o CJa_fe(D 

T——;U-V>X^i/^U—1f—Bg|t^RTA( Rapid Thermal Anneal) l:i<fc£^jfttt£drai&£fi : oT : fe, 

[0050]£*r. JBMIfeJMBl 1^LrTE0S$fflL^^X^CVD^lCj:^>Si0 2 <l:SiN x <&mJlJl£ 
JBlVfej!)*. <feO)^}£0IJ;Ll£AP-CVD (Atmospheric Pressure 0VD)&IC<fc&SiO 2 -£LT0(Low 
Temperature Oxide), ECR-CVD[C<k^Si02 ^tg.iti'V^&MitZ^fr, %&it7)\,$— *7A 

[0051 3j3*tfKU-f>Wl1 4(D#3ft£LTAl£ffll^;:;!>< % TVUS— «7A 

(Al). £>$UMTa) % t'J^fXMo), ^PA(Cr), ^5»XTi)»©*«*fcI«*l&0)^A-Ct, 
^l^L.^if^^^^MlC^fc^^SvUPb^^^BlvUP^Ge^^WO^^SBJ^mm^T- 

[0052]£fc. ^^i:LTIiU>i:7HP>£ffil^c^. fllll^T^t^^-SlIti^, K^— <hL 

x^^moT^-^Am^miRmizmi^zt^mx&^zt^m^xttsi^ 
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[0053] immmwrnz) (S2) \^%m<r> 4 mzomm<r>wmomm\- = y^j^T^^xs^a> 

1 737**^) ±iz«?Ltfi/^ (siH 4 ) $nn**xi:Lr mwzzf^x^ 

CVD^lCckyMJ530~1 150nm-C, i^M^'J^XlUTa-SiirlllSlE-r^) £fl2lifeU ^LT^ a-Si 
tf(D7K^400~450 o ca)||ftftlSl?^Lfr^s 09*.l£. XeCIX^>-7U— +PT— — JMZcfcUa-Si 

«ty h'yisVM fimmzti&tzzizoft.&mmi' 1 ) ^>3&m? 12(a)). 

[0055 ] -tLT . TEOS (Tetraethylorthosilicate:(C 2 H 5 0) 4 Si) £ Jglift** X t LX ffl L ^tzZf^X^ 
CVDS&Xf— h*fe*tM4<fc£:&Si0 2 £ 100nm(DH^^®lCJta-r^ o -£-<D& % ^ItLI^MoW^^ 
£ffll*T>T— hm@5^ 500nm<DH<^-e^Jife-r^ (02 (b) ) „ dC^ft 1 ^VA^^ffl-T-So V 

-hmm<om^it^<Dmmtt^^m<DB^tmmtm^tzitm^ii<m^L^o mzits 3# 

■C»K— X«l*5x 10 15 cm- 2 fl>lfe#t?. ^>K-t°>^-r-5CtlcJ:y. p-ch TFRDpMV-X- 

Ku>r>^8^j$-r^ (gi2 (c) ) . 

[0056]PMV-X-KU>T:^i^*&i£<&IgT*y>*&A£^ 
aaA«<!:Jin3im!±l*^pr^t?fc^o 

[00571-eLT, ^lC^®[^^.tffllJ^fflSiNx9-1 $300nm(OJ?^.-C?Jft«-r-5) o -^LT^ 

f-f?'ft>i'yf^l:J:otI*ttX7f>^$fTLvy- MM9-2£3£-r(02(d);&tf 
(e))„ Z.(D^filJM9-2(Z)i|iSl*SiNx(D|glli:l$[^Pll|(D0.3^mSjei:JS:^ o £/cfllJM(D4e(Dl$J 
SiNxCD JfEVIKff 0)' < W+tK l£ P U^U© ± 1 0%flJg jb<#b*t<So ^IH] [*0.3nm<DJS<^ 

sag. zfn*x^-i>>mzmmLxm%.&&-5imx>&z>tf. ^mn.^mmir^^iciT^ 

[0058]*-LT. * 7*yhtt£(DfflSh7:'S?x9a>n£!v— x-Ku«C/flUSi o&terfl-tZtzib 

$^t3-ri^»DiimEEtt70kvmK— x lo 15 cm- 2 0)lfe#T% ^>K— tz><f-r&ztiz& 
y. *:7-fe';/Mijg<D TFRDV — ^■KL"f>1Si$1 0^7-trvMiigKl 6£fl2j&-r-S(E2(f))„ 
[0059]C(Di:^p-ch TFT(DV— X-KU-OMigtlCty^'f^A^fr*,^^^^, fT*>jX<^« 

litkl^o -e-LT;^A^^^ljSfi^(DJS^b^llfer. 450~600°CTM B$F B 1?MJl£*=r5o 
[0060]-£LT, Jf fsU&s^Jgl 1 ^LrTEOS(Tetraethylorthosilicate:(C 2 H 5 0) 4 Si)^H^**A < tL 

Tfflt^c^x^cvD^'esiOgd i -i )$&-rmm-?z>o ^<o^ /^k— *sa>ti,x*>n 
ic^siNxci i -2)&mm®imm'ntLx±mzmm-f&(m2(g)) 0 

[0061 ]4& a <&-?X*£ JS^T^MJvy^-f— ix^^^lZcfcoT^^CDV— X-KU-T 
>^igg|Z3>^h^^fc^<D3>^h-^— ;U12^mL(gl2(h)), V— xm^13&t;KU 

(i))o 

[0062]fcfc, #H«S0)J12f&2T?l*. Zf^X^rCVDmz&Za-Si $mWzt>K ^XTCVDlsW 

fcjb«, £t6S$/y3>lcKje-r«t,a>-CI*fc<, lESSCv'JU^SiGe. SiGeC. Ill-Vfe, Il-VI&fc 

[0063]£*=. *H«g<D^S2T?tt^ B ^^#^fctt. 3EAK)£M&* £*S.IHt£XeCIX^>-? 
U— *f — £ffll^#*fe£>ArF % KrF^<DX+*>^U— +F— ^ArU— 9 s — HTftat^L. 600°CSJg 
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[0064]^— hf&mmtLTltTEOS&mi^tzZf^X^CVDlZ&ZiSiOz&m^tzrf. CtllsWK 
*k MEECVD, 'J^E— h^X^CVD. ^JICVD. ECR-CVDfc£f£<$5C:£*, pTfilT*&<i>„ H 

[0065]*fc. >r— hmJI^m^LTIi . MoWSft&mWztf. ttAl^tta^tt-e^L, AUCSu 

[0066]ftiJ^<D«*4tLTI*SiN x ^ffllNfc^. Si0 2 . &<b*>2;U. ^fb7;U5^?A§£<D&«i$& 

[0067];£A£*i7z>f*><&S14<blc|||L-C it . l^^lcaA^fiTK^fCcfc^ £ BStt^blcfcy 

T-—;U^x4r->^7U—tf—Bilt-V s RTA (Rapid Thermal Anneal) iC^SJSitfWftJBIll&^fToT* 

ffll^fcA^, ftfeO)^ri£0!l*.l£AP-CVD (Atmospheric Pressure CVD)&(::<J:&Si0 2 ^LTO(Low 
Temperature Oxide). ECR-CVD[Cj:^Si0 2 9&&<b£' l j3>Pifctb4:/5Ul'« WtitTJl^—^A 

[0069]^fcs V-Xfil 3fc«kl/KU-r>mSl 4<D#^i:LTAl£ffll^c>!><> TJUS-^ A 
(Al). *>*;KTaK t'J^fXMo), >7PA(Cr). ^*>(Ti)t|<D£JS£*;|*^;Kb<D^&-T?*, 
ai^L>^^$^»lC#^^fgSi/Uzi>-^^SSg^v'Jzi>Ge^#^rTOl|(D^BJ#m^'e 

[0070]*^. ^#li:Lrl* , J>i:7HP>$fflL^7i7!)^ m^Tt-bZfZtU&mikm, K-*— £L 

[007 1 ] (nmO)MB3) (S3) li^B^(0m3(Z)||J(E<Z)^S<0^^^*^Ma^<D^7a 

[0072]JlP B m£ilg<DSi0 2 (1 1 -1 )tSiN x (1 1 -2)Jtt»&, *H«5<Dfl^3-mjg|tM<D& 

<Dtz#>\z4titm<j)^x>?&m^xm?ib'm&?z> 0 zotz. p>**h*— jui 2itm^tm<omm 
mmmzmu^t&mxzi^^7\K— )v^m^,s.mmM<DT^tu^^\tm%wtom 

iaei$oit^(gi3(b))o 

[00731^-LTS^lcv— X®*113, Kls^>*4114« V— X/CtGttCHjpL&ltK JSStlgi: 

^MmS^18^Al^mLNr5^@(OVX^IZ^oTS^H<]lwJ^fiKLr?limh^>^X^TU-f7!)< 

^Jlfe-r*(gl3(c))o 

[0074]C<Di:#HSFl4UiX^ (H«E<©^©1 )<tPi:igat^T*#iii^<7)X^^>yK7> 
ES&t-tt^bLTJMLTl^o 

[0075]^LT. feikmTHmmt-t&tzlSb. IE|S]|gl 9£2MiU 7t*><?(::<*:3BB[S]*ElJI£*TO 
f=o -eLT. 2*|S]«J®21 i*^— ^;^22^J^JigL7t^lBl»ffii20lCt|^^lcSBrS]mi 9£^=fti 
U : ?tz>VlZ&&m.Mm&?T^tz 0 PSSI^UU^t, *0>flf)f::;£lI.23£;iAU <l3fc;|K2 
4£lEMi-&C<hlc < fcoT&IIS5F^g#SSJlfe-r<5> (03 (d) ) „ 

[0076]fcfc\ *Hj5£(7)^S3-C?liJ5*tM<D?^ H H B a^a<!:Lfc^. AlfCd:or^fi£L7i:®^* 

H(jsitm^)a)ft^y[cm0jm^^sES^i*. SMM<D&ii:g^a*™T-fc&„ 

£i*imftm&mm^>i>*ZTis4&famiz±mw-?z>i&^tf&z>o 

too77]*fe. *naB<D^S3T?(*v— xtsi 3. hv-ornm 4. v— x/cisflu Mist®*! 

(JR»«tt)**m«»»iLTAI*fflL^7iA<, te<D*m. mi£AI^£-tf>Ag-£Ag£*t!ltf>#M£: 

[0078] (H«S<DJJ2f§4) (05) [±*^M<Z)m4(7)||«g<D^Sa)^ H 1ia*^SRi; j 5-<7>S{ig7a 
^iftBJ-r-SfctfXDWfiSH-e&^o (04)ttm4(Z)||«E(7)^Sa); , SE H ia^M«)tlfiffilHlSSt?fe 
3oi¥Ll*Kig^&(&^IHI*^B&-rS#. (H«5<7)^m2)(D7J^[C^«!lLT, jtHK7>v;**7 
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i"(&M&-?z>o mmmumo) mm&xit m-xfo% me < a ) ) „ 

C0079]gr B m^n<DSi0 2 (i 1 -1),!:SiN x (1 1 -2)J#;»&. *HSIE<Z)J^S4T?liJ5St^fl> 

*ot, Dfldb$-Dit^05(b)) 0 -eLTg&icy— xm^i3, Ku-r>m^i4 % v— x/<xe$si 

[0080]*LT> &Ha^S<!:-f IB|S)lg1 9£&*U ^ev^lCj^BEfSlfllg^o 

ibs-t -sc^k ^^r^sa^s * ( (d) ) 0 

[0081 vs.n. *nM0Mm4x\*Rmm<Dfcikm7f:mwtLtzfiK mmnmi&mnmovt 

MizmmmmzmmTftii^ mmm(D^ B m^m^^mx^ 0 ^(om^itm^tm^mm 

[oo82]*fc, ^mmomm^xity— xm®i 3. kw^isi 4. v— x/ouEKmaisuEp 
<7&mi*z>zi>*<7b7fr—j\,tetfLmxitm-x3b& me ( a >) . 

[0084]fi&U:y— 3. KU>T>m*il4. v— X/CUBflftCHiFLftl^k HjHtmill 8<hL 
(b))„ ca^HiitttUPl^ (ll]!ilS0)^Sl)i:PlC.^3t^T-#®^a)X>r^^>'Ifh J 7>^ 

[0085]*<DgL MiLl£s mn&Mft=?31 <tLT^|^.li7H'JX5 t U>^JFi>^7iMPEDT)i: 
lli^f^^€>7K l J^T^JU^^-U>^#tt:32^^L.S^IZCa^33$^^LrxU 

5\*n)\,z*yb>xm7*mwtfmm-r& me m > „ 

[0086]*<0ififEl*mT<Z)iiyT?fc&o X-f^>^h^>^X^25^0N-r-SJ:5l^^«^ 
lc/^/UXM^^^^(c{i^l-a^^*W*P^«!:s®i!lfflh7>^X^34^0N^«h 

[0087]±iE||fflg(Z>^®57?i*xu^hP;u5^^ii>x«^^Lr.7KUvT;u^;u7;u^-u>sl 

[0088]£*: s V— X/<XlE*§£rro£^T^Jt£LfcJ!><. l£ftl::Pn^#fc£ii£l*AI&£(Dl£j5t 
[0089] (HJfg0>ff2fg6) (S8) l*^BJ<Dm6(DH)ffi(7)^Sa>XU^hP;U5^-b>Xa^ 

^fflL^3>^>7h^— ;H2^j$*-ei*|^--efc^(S8(a)) 0 

[oo9o]g^icv— xmiils, Ku-r>m^i4 % v— x/t*@Eia(0^u^KMmm@i8<hL 

(ll«l(D^®2)<!:|^i:ig^^^®S©X^^>yh7>^X^<!:LrvhU^X«lc 
^J*T*0i:I^B#(c^®mh^>^^$^iftT^fcA(DCMOSigifilH]^-^bLT^fifcLr 

[0091 0>J*.l£. ^m-tt^^SI tLT^I^IiTHUX^UV^^ri/^^xMPEDT)^ 
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>7hPju5^-b>xa^sj{)<^j*-r^(Ei8(c))o 

#IS<fcfcoTm^«^l!a35A^mM^*U XU^hP^5*-:Hz>X^U36##§&-r£ 0 
[0093]±IBllj&<D^S6^[iXU£hP;i^yiz>X^ 

[oo94]£fc. v— x/^iB^rro^ffliNT^mtfc^. m.wzmm^^m^itMtjiizcom.^. 

[0095J 

&j-mzmtit = .mmh^i>*wmi&x*£& 0 &tz. *§&W(Dmm^>*j**<Dgi&j3mz& 

JI#T*£So *SgBj<&&iia^g<Bi!|j£:£;£ic < fc;hl*. 5tfc<0^x*-t-±M£mc (5^ 
u^hP;u5^ir>xa^aic<fe*i,i^-l4^l4^i^ttfcxu^hPJU5^^-b>^a^ 



file://D:¥Documents%20and%20Settings¥USER¥My%20Documents¥IPDLDD_DownL... 2006/03/15 



•#Pl2002-033482 1/2 ^— v 



[01 ]*3SBm^fc,£-3<Sgi (DHJgcD^S^^mh^^X^TU-ra^^S^^UiBJ-r^ 

[02]*fgBJll:::t^<!e2<&||j&<&^S<D^^ 
fctf>a>X^Xi|I€<DMB§BJr®0 

[04]*3gBJ3lC*£^<m3;&tfm4<&gtJj£<D^fitt^^ 
[05]##gBJll;::fc<!;oXm4<Dit]!ite(DMtt^^ 

[06]*^B^[C*^<m5<D||)ffi<©^®(©XU^hP;U5^^>xa^S&l/ j e(D|gjt^,*£ 

^Bj-r^/i«)(Cx^xSS<D«!tiiiS»f®0 

CS7]*f§B^ic*<>:^<^3(Dll^<D^®<Dxu^hp;u5^iz>xS^^M^iJiB^-r^fctoa> 

[08]*$gBJIZ*£^<£6<&||j&<D^fg<DXU^hP^^^ 

^Bj-r^,f-^(Z)«xfi#a>MfflS»f®0 

C^^lftBJ] 

1 gfa 

2 /^T— Jf (Si0 2 ) 

3 ^fg^^>'JP> 

4 ^f-h$fe^0(SiO 2 ) 

5 hSS(MoW) 

6 LDD^Jgfc 

7 ;1A7X^7 

9-1 iM§tfflSiN x 
9-2fllJM 

1 0 nlV- X-HW>^J£ 
11-1 JlF B 1$fei«il^(Si0 2 ) 

11-2 Jl RSI *6lilg(SiN x ) 

1 2 =l>$£h*— 

1 3 v-^ti 

1 4 KU-f >^ 
1 5 iHItt 

1 6 Tty-h^mm 

1 8 @mm@ 

19 ffilRlllg 

20 *tffi&|S 

21 ^iRimM 

22 ti'y— Z>4 JV$ 

23 ftH 

24 (g3fc& 

25 X^^^h^^X* 

26 gffiM 

27 jfclUzJU 

28 CMOS|BiKl@S§ 

29 TE&mv-h'txmm) 

30 «|ft(V— X/^K«) 

31 ^mitm^CTH'JX^UV^^rV^^i^) 
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32 7K'J7;U;fU>^## 

33 Ca^ 

34 mmmb^ztTs* 

35 «3itftte|g 

36 xu>7hP^5^-lr>x--b;u 

37 *>3>^ 
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I ESS _J q 9 
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5> 6 \k LDD0M *y 



11-2 JMOWa<SlNx> 
•11-1 «R0S&a(SLO2> 
-4 y-Ktt«H(SiQ 2 ) 



is ^v^iumit 




(d) 



-22 JUS 
-21 




1= ii 




29 saa 



25 a-f^^hS:^;^ 

27 jaatju 



CH53 
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(a) 5 y-h«fccM<M*&) 
9-2 \ 9-2 « 



11-2 *raUHS(SlNx> 
11-1 «(^Oi«tSi02) 
4 *-hte»SUS102> 




17 &myou)\,*m 



to 13 y- 



12 ziySObft-H 
14 KbOffi 




1s ii 




24 «*« 

20 

22 1)3-J-t JV* 
21 ttlWtt 
19 £A» 
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(b) 

a 



'12 



11-2 

p-11-1 



? 4 



(c) 




33 CaHHi 
32 tfU^JWUl/WM* 

31 nta^f 

11-2 
4 



c 

M 

D 

i 



-u-M-° 

X— 


■iff-LJ- 
X_ 


X— 


iff-LJ- 
X— 



29 



36 lL/9hCUUS*s«fc^2-teJU 



•34 B«fflK5^yX9 

•25 *4v¥y3V^j&7J3 



30 e*» 



[£18] 
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15 ff**JUW* 





file://D:¥Documents%20and%20Settings¥USER¥My%20Documents¥IPDLDD - DownL... 2006/03/15 



